AMO GmbH, Advanced Microelectronic Center Aachen (AMICA), Otto-Blumenthal-Str. 25, 52074 Aachen, Germany *Tel: +49 241 8867 200, Email: max.lemme@rwth-aachen.de; lemme@amo.de S1: PtSe2 synthesis via a TAC process Figure S1 : (a) Pt is deposited on a Si/SiO2 substrate and placed into a quartz tube furnace. The Se source is evaporated in zone 1 at 220 °C and transported by the Ar-H2 flow to zone 2, selenizing the Pt sample at 400 °C. (b) Raman spectra of 4.5 nm and 9 nm PtSe2 films. 
S2: Fabrication process of the pressure sensor

S3: Pressure chamber schematic
The chamber is built using standard vacuum components. Sensors included in the chamber are the humidity sensor HIH-4000 (Honeywell International Inc.), the temperature LM35 (Texas Instruments) sensor and the pressure sensor MXP2200AP (NXP Semiconductors). 
S6: Comparison of various pressure sensor devices
S7: PtSe2 strain gauge
The PtSe2 films were transferred onto a polyimide foil with prefabricated metal contacts to form a PtSe2 strain gauge. The PMMA layer was left on the device to encapsulate the device and protect it against environmental influences, like humidity to avoid cross-sensitivity of the sensor and decrease the noise during the measurement. The strain gauge was then placed on a steel beam with known mechanical properties and glued at a position where high mechanical stress was expected (200 mm away from the point of load, main manuscript, Fig. 4a ). Simulations of the stress distribution in the beam under load yield strain of about 0.04% at the sensing position, i.e. where PtSe2 is fixed. 9 With dimensions of the free beam (300 mm x 30 mm x 3 mm) and the distance between the sensing position and suspension point of the weight (200 mm), the stress (σ) which a sensor experiences, can be calculated from equation (S7.1, S7.2), where WT is the weight attached to the beam, xm is the distance from the sensor to the suspension point, w is the beam width, t is the beam thickness, and E is the Young's modulus of the steel beam (0.2 TPa).
The calculated stress at the sensor is estimated to 8.71 x 10 7 N/m 2 , therefore, a strain (ε) of 4.36 × 10 -4 is extracted, which agrees well with the simulations.
A commercially available metal strain gauge was placed next to the PtSe2 device as a reference. While a static bending beam experiment was conducted, the total resistance of the gauges was recorded at +1 V of dc bias. The current-voltage (I-V) characteristics of the PtSe2 device for the unloaded case shows good linearity, i.e. the transferred PtSe2 forms good Ohmic contacts with metal (copper) electrodes (supporting information, Fig. S8 ). The electrical response of the devices were measured during loading and unloading of a mass of 2 kg and 0.5 kg attached at the end of the cantilever beam. Fig. 4b of the main manuscript compares the absolute resistance change in percentage (%) for the PtSe2 devices to a commercially available metal strain gauge over the measurement time. The applied strain causes a resistance change in the PtSe2 films, implying the presence of a piezoresistive effect. The gauge factor has been calculated using equation (S7.3), where ΔR is the difference in resistance, R is the initial resistance in the unloaded case and  is the strain.
The resistance of the PtSe2 gauge decreases with applied strain, in contrast to a resistance increase of the metal strain gauge (supporting information, Fig. S9a ). The electrical data result in an average negative GF of -84.8 for the PtSe2 sensor. The GF of the commercial metal strain gauge is 2, in agreement with the specifications. 9 The measurements were conducted for two different PtSe2 thicknesses of 4.5 nm and 9 nm and repeated several times (supporting information, Fig. S9b ). The measured devices highlight the consistent performance of the PtSe2 film. The GF of these PtSe2 layers is approximately 40 times higher than in metal 9 and graphene, 2,10 and comparable to MoS2based strain gauges. 11, 12 Due to its 2D nature, the PtSe2-based strain gauge is believed to be more advantageous in flexible electronics than metal strain gauges suggesting high potential for applications in the area of wearable electronics. 
S8: I-V curve of an unloaded strain gauge
